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AMFKinMFNTR TO THF C.i AIMS' 

1 . (Currently amended) A method for placing spacer uniformly and securely onto 
[[the]]a substrate of a liquid crystal display element, comprising the steps of: 

[[(a). P]]preparin g am UV [or thermal] a snara^-res i n mi*ti i f* Qt therma l curable resin 
containing spacer particles[[.]J; 

[[(b) Dfldispersing certain am o u n t o f abov e J faa spacer-resin mixture on a gravure 
cylinder wit h w e ll finishe d d esi g ne d cel l s to be us ed as th e spacer-resin car r ier._ a 

prortftterminPd patfprn nf notes' 

[[(c) R]]removing excess spacer-resin mixture and [[forced]] forcing nn l y single 
spacer particle «h*rm»i ™ nable resin into each hol e to form a spaner-resin pattern , 

an d by means o f do ct or knife. 

(d) Transf err i ng i n d i vidual spacewesi n ont o a second smooth surfaced r oller 
accordin g t o the d e si g ned patt e rn b y m eans o f contact. 

[[(e) T]ftransferring individua l p aHe mecLtbfi spacer-resiopattfimonto the surface of 
substrat e of a liqui d crystal d i splay el e me n t fro m the seco n d roll er with any c o nventiona l 
coating m et hods . 

2. (Currently amended) th«> method according to riaim 1 wherein the 

[[A {[spacer-resin com po s it ion i n p art (a) of cla i m 1 is com pr ising mixture includes : 

(a) An i mifbrm size o f p»a««^ ™ glass spacer particle s, ei t her ma de of plast i c or 
gl ass. The s h a pe o f - spac e r pa r t i cl e s can b e J o spherical or rod-lik e shape; [[.]] 

(b) , UV or t hr rmfll curable (meth^aeryterted nitrax/inlet arjylata anri/nr ultraviolet 
mothanryiatft oligomers^.]]; 

(c) . [[Vfljdnyl monome rs or (meth)aeryla t e mon om ers :, anrylate monomers , and/or 

mftfharay<afft mnnnmfirs; and 
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(d) . QPJ^oto-in'rtiators or thermal-initiators. 

(e ) . A dd it i ve - 

3. (Currently amended) The method armrriinn to claim ? where i n the spaner-resin 
^ iv f.,rof..rfh 0 r inrjnri p c additiyes nf A i MHWms. i n p art ( e l o f cla i m 2 can be dispersants, 
surfactants, antioxidants, light -stabilizers and coating aid s w h ich aid i ng tn iocceass a 
dispersing ability of the s pacer particleHsfl during mixin g with the thermal cnmhle resin- or 
i m p art oth er d es irabl e u iop ert io s to the spacer-resin mixtu re. 

4. (Currently amended) The method according to nlaim 1 . wherein the gravure roller 
us e d in part ( b ) o f c l aim 1 s ho uld made of i nnlurifts a hydrophobic, non-adhesive layer with 
aihickness greater than twice of [[the]|a diameter of the spacer particle[[s]]. 

Claim 5 (Cancelled). 

6. (Currently amended) ft"* method °~™Hin n tn H«im 4 whamin the hydrophobic, 
non-adhesive layer i n clai m 4 is a low surface energy fluorinated polymer . 

7. (Currently nrf"^) ThQ acooDdipg tn Haim 1 wharein-size-of the hole-in 
p ait( b ) o f claim 1 has an opening diameter and [[thefla depth both at 105-195% of [[the]]a 
diameter of the spacer particle. 

8. (Currently amended) The method annorrting to claim 1 , wherein the gravure roller 
us e d i n part ( b ) o f c lai m 1 can b e includes an engraved [[the]J metal cylinder first, then 
coated with a HthinJJ layer of hydrophobic, non-adhesive coatin g formed thereon . 

Claim 9 (Cancelled). 

10. (Currently amended) ^ m«thnri arrnrrtino tn claim B wherein the hydrophobic, 
non-adhesive thin l ay er in claim B xoating is a low surface energy fluorinated polymer. 

1 1 . (Currently amended) A method for placing sealant uniformly and securely onto 

[[thefla substrate of a liquid crystal display element, comprising the steps of. 
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[[(a), pjproparin g an i iw ♦Mrmmi) a gparw-saaiant mixture of thermal curable 
sealant containing spacer particles[[.]J; 

[[(b). Pfldispersing certain amount of abovei ha spacer-sealant mixture on a gravure 
cylinder with- chann e Hike d e si g n p a tter n to be used as th e spac er -s e alant carr i e r .- a 
pradetermi nari pattern nf at laast one nharmel; 

[[(c). RJJcemoving excess spacer-sealant mixture an d forc e d corr e ct amount of 
s p ace r ^se atent mtxtor e into c hannel fnrranq only single layer of spacer particles with 
♦Hp thermal niirahla sealant intn aanh channel tn form a spacer-sealant pattern: and 

(d). Tran s f e rrin g a strip of s pa ce r-sea l ant m i xture onto a sec ond sm oo th surfac e d 
ro ller-a cc or ding to t h e d e s i gn e d patt e rn by m e ans of conta c t. 

[[(e) T]J_transferring the pa tt ern e d spacer-sealant pattern onto the s u rface of 
substrate o f a l i qu id crystal d i s pl ay eleme nt fr o m th e second ro l ler w i th any conventional 
coatin g m e thods. 

12. (Currently amended) The method . annorriinp tn claim 11, wherein the An 
a dhe s i v e spacer-sealant c ompo s i tion i n p art (a) o f clai m 1 1 is com p ris i ng mixture includes: 

(a) A n u ni fo rm air e n f plastic or glass spacer particle s, ei the r m ade of plast i c or 
gl ass- : - T h e - shape o f spacer p articl e s can beJn spherical or rod-like .shapefl-D 

(b) » UV o r themial curabl e (m e th)acrylateri ultraviolet acry l ate and/nr ultraviolet 

methanrylate oligomersft.]]; 

(c) . [[V]]tfinyl monomer s o r (m e t h )aery l a te mon o m e rs. , acry l ate monomers and/or 
mathacryla ta monomers; 

(d) An epoxy (m »t h)» fff ylatas * epovy acrytates anri/nr mathanrylates- 

(e) . [[PUphoto-initiators or thermal-initiators. 

(f) . Ad d itiv e . 
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13. (Currently amended) The methrwl anonrriing tn daim 1? , wherein the 
cparer-rpsin mivtnra fiirth ^ r includes artrfitivfts nf additives i n p a rt (f) of claim 12 can be 
dispersants, surfactants, antioxidants, light -stabilizers and coating aids which aidingja 
inoflase a dispersing ability of tba_spacer particle[[sl] during mixin g with the . therm al 
cmahla sealan t 01 ""part other des i ra b le pr o perti e s to the spacer- re sin m i xturo . 

14. (Currently amended) " rh ° rr Qfh " H arr-nrHinn tn Haim 11 wherein the gravure 
roller use d in part (b) o f claim 11 should made o f includes a hydrophobic, non-adhesive 
layer with a-thickness greater than twice of fJtheDa diameter of the spacer particle[[s]]. 

Claim 15 (Cancelled). 

16. (Currently amended) in ~* meth^ «™™ninn *n Haim 4 wharain the hydrophobic, 
non-adhesive laye r i n claim 14 is a low surface energy fluorinated polymer. 

17. (Currently amended) Th« method gorwrting tn riaim 1 wharain a depth of the 
channel i i i p ai I (b) of claim 1 1 is about 1 05-1 95% of [[the]]a diameter of the spacer particle. 

18. (Currently amended) Tho mathno 1 anmrriinn tn nlaim 1 wherein the gravure 
rollor used in p a rt (rp pf-ctatm n can h " inrfnrias an engraved [[the]] metal cylinder-first; 
th e n coated with a [[thin]] layer of hydrophobic, non-adhesive coatin g fnrmRfl thRreon . 

Claim 19 (Cancelled). 

20. (Currently amended) ^ mathrvi armnriinn tn riaim ft wharain the hydrophobic, 
non-adhesive thin l ayer in cla i m 1Q_ csalioo is a low surface energy fluorinated polymer. 
Claims 21-23 (Withdrawn). 
Claims 24-25 (Cancelled). 
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